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hm±i7S.y{7X^r)r£r), *ioM5t:*rffi«^T? {10 
0} B;^iEfR)LTli^i^SErfi]-lr^5>yi7X<tD:^f3, 
^{cBBl^ftA^n h'tr—^J >i/ (L o t g e r i n g) 

[0 0 0 1] 

# «.^n;^cBE««itg^Jt o ^cffim-fe ^ 5 i7 X jcp-r 

•5. 
[0 0 0 2] 

5|4W5-^. TlcS^L iNbOj (D^^fs.m^^U¥<mS 
Z n 0(0 J: o ^i^l^*Jipf *liftVifcAVl/i^^i^S*Ji^©J& 
ifttPb (Zr. Ti) O3 (£AT. PZTfTS) * 

[0 0 0 3] jS^. Ctl^^^b-^l^^^ 

wsas ;^ ^ m^mtm^^^ nr v ^ -5 . 

rai;^nyx*'f h-M1^*4Tag>^B io.5 Nao.5 T i 

[00 04] ««J^«i}#i;^¥4 - 6 0 0 7 3 #lCtS, B i 
0.5 Nao.5 T i O3 iCBaT i O3 S;t«B ij.s K 

0. 5 T i O3 

fz.. 0 ^- Km^^tti^-grftlSK p t J; 0 ^3*5 

[0 0 0 5] Silicates Indust 

r i e 1 s. No. 7/8, 1 3 6- 1 4 2 (1 9 9 
3) Ttt, B io.5 Nao.5 T i O3 H^UTBaT i 
O3 , PbTiOj, (Pb. Ba) T i O3 , KNb 

O3 TS^bfc^tcotJTiKfttSriS'^Ti.i-s. Cine.® 
[0 0 0 6] cin6@f§^$rf^sa-r^tetc, mm. 

f±'. Sensors and Materials, V 

01. 9, No. 1, 47-5 5 (1 9 9 7) T«, 

(B i 0 5 N ao 5 ) 0.94^30.06^ i O3 



•5. 
[0 0 0 7] 

[0 0 0 8] V'A^i.uti^s, ^^*s^l^^c^5^iT*LfcB 

Kp. M^-HttSd^3&d3,&t;:^^-h*JE«g^fc 
g3,dVh$<, Pb (Z r. Ti) O3 (PZT) mo 

m=&^<^ts^<D^n m^i^, pzt{±kp;^^o. 5 
[0 0 0 9] *^Bji±, i)^f)^^mmM.\zm^, gi^±< 

7 5 -.y i7 7. 5rfl« -5 tf* t)WTS-5. 
[0 0 10] 

[^Jgco^^^S] if 1 cD^H^«, Sffi^^^SSffi 

■:3jgiz::*S^^-f {100} ®*^*aHi6]LTi^«.i^SKrp] 
-fe^S^/i^J^iO^fet). M{::iElp]ffi*<L o t g e r i n 
g ?iT' 3 0 ^ C i $it#m<i:-r-5JEfi-fe 7 S 

[0011] tt^J^ 1 tC*3tt^ rs®^S>&^ffii: LT 
^tl^pyx^-f ym^'y^vi^T.l iz\t, WI^«B i 
05Nao.5Ti03 (BNT) ^j^ffit-T-S^P":/;^ 

BNTfC^JLTH^-r^lb^iKltLTtt. Bi 
o,5Ko.5Ti03. BaTiOj. PbTiOj. S 
rTiOj, CaTiOj, NaNbOj, KNbOj 

(Pb, B i ) (N i , T i ) O3 , B a (Z r. T 

i) O3, (Ba, K) (Ti, Nb) O3 l?OBJg«= 

[0012] i fc, nn^m i tr*3its rsiz::*s«^j 

mRrJ^Ph, B i^/Oie>S(±"tlS l~3«®^JIl7u^-Zr 
*t3. Btt2~6fiffi©S»^JST*0, m^-izMtiL:^ 

[0 0 1 3] ^LT, iL:ism«^mf)-^iE,<Dmf)^tmT<om 
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[0 0 14] ^fc, ITL o t g e r i n gSj 
£^T(c:|K?^f ^. in-^. Lo t g e r i ng&{cj;»3t# 
?>nfcieSiHl6]-fe7 5«:/i'^CDi^ftgH|PiaEQ (HKL) 

[0 0 15] 

mi] 



Q (HKL) = 



2' 1 (HKL) 
SI (hk 1 ) 



r' lo (HKL) 
S lo (h k 1 ) 



1 - 



S' U (HKL) 



X 1 0 0 C96) 



E I 0 

[0016] I (HKL) «ifeSSB[S]-fe^5-y 

i'XtZjolt^^S® (HKL) 7!)^e.©X^[5lJT3^^trS. 
•5. — Iq (HKL) (i, Jit2^SE|6j-t:^5>yi^ 

-b:^5 yi7Xt43ttSifeS® (HKL) *-»e)(DX^0fif 

CO 0 1 7] i/c, 2 ' I (HKL) \il (10 0), 
I (2 0 0), I (3 0 0) il. !SSiB|Bl-t75y^X 

jolt ® X^[eI^3$g®^^?PT^ 

■5. — 2Io (hk 1) JiiS»iH(n]CC»^^S-fe 
75yd7XtC:fett-5il:T®MS® (h k 1 ) A^ib(DXm 

m^^^<Dma-c$>^, uid. Q (HKL) (Dmitmrn 

1 0 0%Ltji^^^m^itLX$>^, 
[0 0 18] *5!iq{C*^*^*IE€Hr^5-;/i^7^© 

[0 0 19] *5«?q©f^ffl{C-Oir, £tTicitt?g-r-5. * 

■^m^^-V {10 01 ffi*^*iBrS]LTVi-SiKSfiH|6]-k7 5 
•vi'XTSO. MI'-?-Wffi[olS«L o t g e r i n gffi 

[0 0 2 0] Z.oL'tzMmW^fD^u-i/T.ti'i hm^iy 
{100} :3&i6jT'«7S:< {111} :^mr'$>K). 



(hk 1 ) 

[0 0 2 1 ] Ep-fe,. ^?^#«S®^^S(D'^n:;^7>*-< h 

m-tzys.-yi;7.X', mtL^^^TTi {10 0} ffi^^sarS] 

[0 0 2 2] ±Mmm^^o)^a-^:7.f}^ vm-^ 
^=.vi^:^iz\yX\t.^m<Dm.^m\:.^mf)mtE\^, ^® 

\zii^m^m\z'D\,^x(Dmm.ifi^^}:.ts.r), Em-fe^s 

[0 0 2 3] \iK±.\ZX.K). *^Bj(xJ;n«, g)<&±<* 
[0 0 24] c:txe>(Dtt«*fiiffl-r^:i<hirJ; 

•tr 7 5 >y d7 ;^ * ffl 0 s S i: *i T # -5 . 

[0 0 2 5] )k\Z. *^H^tC75iA^«,ffim-b:^5->i/XS: 

b, ±fH*:X hW^^fAt, ifgyx J-^t^^B. ^MQ$> 

1mmm:B-r^:^i^x$>^. 

[0 0 2 6] c:nicJ;»3. yxh*-**JfB#ffliO;ic-5-fe 
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[0 0 2 7] «t^J^t^<£:Wr^^^>Kb:XV 

[0 0 2 8] ±fBSJit;5ffi{C:feV^T, Jjn.^T ^ C <h(C<t 

<£:5^ > y l/^ h ^t" -5 ?^T'X fc: ^ ^ Jl^Ef^T 
f4 A CD^® TX bf 4^ ^ o 

[0 0 2 9] zL(om. mvt^u^xtj-^ hmmm^^-r 

^Xo\z^7. vmABCDUiL^j^B^fr^ {10 0} ®:^^*iH 

rs]t-'5o ^\^m^xmim\(DY^m\z^y}t^::^vmAAn 
[0 0 3 0] MiriraUft^iieoiaeT, iHrfiju/t-jr-x ht^ 

;t*garR]bTl^?S:i/^yxh**2|6fB^®iRbTja^:SU» ^ 

y)m^\.rz'f7.Yi^PtB(DW.s^mt.w-ntu^xo\zy 
7.hmAB(Dm,taj^B^^ {i o oi M;^^Ef^-r^:i<h 

[0 0 3 1 ] ±fB4^X hm^A(D^m\t^m^± 

SErfilSSrS 0%J&L±:<h-r^3:<i:3!?^*T^So fc;''cL. ± 

m-^-T. vmAA<owmitt^ i o xm^x-^-ox^. 

r«m) -rs^i:lc:J:0JSSBHr6]SS:3 0%J!^±<h-r^^ 
[0 0 3 2] ^MJ^m'^z'y^v^^xn. BIq.b 

Nao.5 T i 03 ^m^^t^^u^Tsii^ vmmi^w 

^yi77.(Dmmt. X (ABO3) 4- (1-x) (B i 
ogNao.sTiOs) Trfe^ d t;^^*^?? ^ bin ddt' 
xCDfgS:!;^ (ABO3) om^ld:£ATIc^f ffi&ZJ^m^ 

(ABO3) OSa^K x<D|gta 
S io.5 K:o,5 i O3 0^x<0. 2 5 



B a T i O3 
PbT i O3 
S r T i O3 
C aT i Oo 



0^x<0. 1 

0^x<0. 2 

0^x<0. 2 5 

0^x<0. 1 

NaNbOg 0^x<0. 1 

KNbOj 0^x<0. 1 

[0 0 3 3] ^ZL\Z^\^tz.m.^\Zfi^iJ^^^U^7.t}^ h 

[0 0 3 4] HiJa^Ufcx<7)fflHAB03 C^m^^ 

{::*fJ^;LfcM-rfeO, «^J;^«, (ABO3) cDm^:d^* 

io.5 ^0.5 1^ i O3 J , x(DiBH?&^* iro^x< 
0. 2 5 J BiogKosjjNa 
o.5(i-x)'I' ^ O3 [c:C{rxt^0^x<0. 25]<hl^ 

0 5 T i O3 io 5 Nao 5 T i O3 hKDWmV^X 

[0 0 3 5] if^^m\zis^iP^^mM'y^vCf7s\t 
i^-fX^^m&X^t^ABO^ <D\mmt.B ^ Nao^s 
T i O3 <hcDFp1(Z)@^^*:'rSj:<T*l7S:e^j:V^:btt-Cti;S: 
<, 2a!Si^_b<Z)AB03 iiB io.5 Nao 5 T i O3 

}io:>f^(r>mmwx:^->x-h, '^(om^wm.tmm^^x 

[0 0 3 6] mtci. ±m\.rcmm'^y^y^7.\t. m?L 

mxr\z7r^tz:tL ^')5m\zxmm.^^ c tt^x^^. « 

m^^^^'t^^^>m\i:^^7. (B 14X13 0,2) 

^mm\.. -75. B io 5 Nao.5 T i O3 , Bio.5 
^o.s'^^Oj. BaTiOg, PbTiOg. SrT 
i O3 . CaTiOg, NaNbOg. KNb03^(;) 
^y^v^7.m^. MtzBigOg, PbO, Ti 
O2, Nb2 O5 i?C0K^b«bSi|st. NagCOg, K2 
CO3, BaCOg, CaCOj, SrCOg^o:)^^ 

ttTKBg^big^-^WSISfclfi, 7;U3^i^K^(^S!{b1»0«rffi 

[0 0 3 7] «?iJAfri'. AB O3 A^*B i q 5 Kq. 5 T i O 
3^*0, x*^0. .1 5T*-5, Bio.5 (NaQggK 
0 jg) 0.5 T i O3 i:l/^-5m^coiEm-tr^^^y^:7X$:fP 
m'^^'^\Z. ^^>Kt*XVX (B i4 T ig 0,2) 
(DWim^^^^nMzf^v^7.\zt^ii^^B^^ hl^T 

(Ti) (D2 0%&tt*&b. ^^t.'t^mSLXth 
-g>^^>lg:M-'J^A:^U'i7At:X-TX (B (N 

ao.85Ko 15) 0.5 T i 03 ) (Dmmevm!%m^2^ 
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[0 0 3 8] Mir. ^:HZ^^ymii7.-^7. (B i i T 

(Bio.5 (Nao gjKo 15) 0.5 T i O3 ) ®^ 
WJ^**c^tl&*. B i 2O3 , Naj CO3 . K2 CO3 
R7J-T i O2 h-fyi. B i4 T i 3 0,2 : B 1(1^5 (N a 
0.85^0. ,5) 0.S T i O3 : B i 2 O3 : N a2 C 
O3 : K2 CO3 : T i O2 = 1 : 3 : 1 : 2. 5 5: 
0. 4 5 : 9©^:JUJti:;^C-5<fcplCS«f -5. 

[0 0 3 9] Htl-TT. 7Cig®^;l/Jt-C'ttB i : Na : 
K:Ti = l:0. 85:0. 15: 2-C*0. CKOJg 
Tt^Km-rrUt, ^a-^T-tl-i hit-^!^ (Bio 5 (N 
ao.8sKo.15) 0.S T i O3 ) tU^. 

[0 0 4 0] M^UfcABOj MroKfkiBjJW^ 

bT— fi5JCJ:<»e.nTli-5^»©^Spi^<£:. 1 

a, Nd^©?t±S7C^, A-y-f h^WB^^ib 
T, Mn, Nb, C rl?cDjl^^ll7n^*^'^tf e.n-2.0 

[0 04 1 ] t;l±(D#tCLTS«L.;tM^Sriff«bfc 

«iE;&ft«55 {0 0 1) ®$:SHFR]$-li-S<t3 

[0 0 4 2] :i(D^m\zTmntzBS.mmz^i^x, ^ 
;ti)6©j^iais^fT^o eiwiSijascDiastta^i o o o 

"CtAT, »SL<«8 0 O-Ct^TTfT e>c:t*WS L 

B®«iiKjag«c^-r^Hfr(ci^*i£jDffi (c i p) ^ass: 

[0 0 4 3] MfCl 2 0 Or^TCDfigTW^ 

E|niLfc'^D:/x*-< vw!c%mimM.^\^, { 1 0 

[0 044] K^i5'-yi/-h'^©f^-y)Er£J^^ 

Siu. *stW:5iS]<i:SiaicSfa::^ { 1 0 o) a^^sei^iufc 
ffim-t ^ 5 ^ X *^■^s^■r -5^ t x- # ^ . 



[0 0 4 5] 
[^Bj©5IM®Jg^] 

mmmmm 1 

*^BJWSIigJ^J80iJ(CA^/6^^B io,5 (Na 

O.85K0.15) 0.5 T iOg . fip-fe. 0.8 5 (B 

N ao 5 T i O3 ) + 0 . 15 (B i (, 5 Kj 5 T i O 

3) (Dim<Ds.miiys.yi7x\z-D\>^TSKT\zmm-r 

o«3i:7&S«^-c {10 0} ffi*«iEiRiLTi/i-5ifeSiHi^i 
±i^S.yi;7.^0f£r), Mlc:iB|p]«7im-y h^/'-U >i' 

(L o t g e r i n g) 0 %£Jl±T^S. 

[0 0 4 6] ^-r. *«»Jic*^*-'^-tr7S>>^x«Sjg;5 
cn€,^i 0 5 o-cirjc^Lfc. &.±iz^o, ^^>m 

h*ti|6fATafeS. 
[0 0 4 7] B i 2 O3 , Na2C03, Kj C 

O3. TiOj^. Bi :Na:K:Ti = l:0. 8 
5:0. 15:2 <i:;5:-5ittCflz»L>tjl^!^*'. 850 

■:7A;dU'^At*XV7, (B i 0 5 (Nao gsKo ,;) 
0.5 T i O3 ) ®)K)*^^B£bfc. JiIB^JK«»*S:ilg 
3 mm® v'JI^n ziT^P— 1>TX^ y — xai» 
Vl-V, 5^^'>g!:^hU'i'A;*)'J'i7Af;^v:7.B i 

0. 5 . (N ao. gjKo. ,5) 0. 5 T i 03 (DmmmiiKii&m^ 

[0 0 4 8] '^IZ, 5j>X h*fi|BJAOg^3'>Kt'XVX 

(B i 4 T i 3 0,2) <DW.^^mt. h^mB<D9- 
:^>SE:?-hU">A*U'^AfX-rx (B io.5 (N a 

0.85^0. 15) 0.5 T i O3 ) (om^m^^^^iz, ^ia 

^JX*-5Na2 CO3 , K2 CO3 3iCJtT i O2 
B i4 T ij 0|2 : B i„s (Nao.85Ko.,5) 0.5 T 
i O3 : N 32 CO3 : K2 CO3 : T i Oj = 1 : 
7:1. 7:0. 3 : 5 iil^o=iJllttn.^J;:oiznM. 

[0 0 4 9] ^.(D'tjvmtTtmcD^Ejuitizmn-t^iiB 

i:Na:K:Ti = l:0. 85:0. 15:2 
!^B ij 5 (Nag gjKo ,5) 0 5 T i O3 (hi^C^^fifig 

itizsbtc^, ^fz, ±m^-y^hm-[A. YT^hm^B, 

7.) l^:JKC*fU, 0. 0 0 0 5^:;U©fiJ-&i:nc-5J:^ 
Iz^M-t^. 

[0 0 5 0] z.n>E>0WMizx-$'y—)i'th)Vx.>t^ 
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JCiO, Jii25^-7'fiK?^<*tt^$*«*?J 10 0 nintis:-:^ 

[0 0 5 1] ±fS5^-yjES:JI^«:<&2 2t!cm*aT8 Ot:. 
1 0 0kg/cm2 CD^frTffi^L, 2ttD— JUTJPi^ 

*^**?l2^)-®llr;fe^^TEEMb. ^mt^tl^fz. ±lBfS 

6 0 0*0^)^1^7 0 ox:-x:2f^mija 
mi^rmmi^r^, KH^amft' i 2 o o-cts 

CO 0 5 2] Sfe, JilEa5iSt^nfcfi£Jg<*(C4 0 0 0 k 
§lit>l 2 0 0'C-C5^raS/B^iiebfc. £AJitr±D. * 

CO 0 5 3] #e>nfc#ffim-fe^s«;/^x(i«j^-r-5r 

CO 0 5 4] if UT. mmm-t^S.yi77.<D {10 0} 
{2 0 0} ®®lHl#fb:— i/S-a, ^^{110} 

io.5 (Nao.g5K„ ,5) 0 5 T i O3 ) «}*CD|5i#ftf 
CO 0 5 5] Sit. *«sj(DaSj^:)&&trT#6nfcffi«-tr 

{100} StC*^*^-5iKSiH|6l«?:L o t 

ge r i n giilctt^'OiTfffffbfci:^:^, V^-rtlcD-fe: 

ihtiTcm^xmrnm-^m'^rz. ^<Di^m^K). Lotg 

e r i n g^l^cfc^ {10 0} ffidSg^gHrSjft^lhSLL 
5-;/^X0PSffilC.*itt'5 (1 1 1) \Bi^\^—i7\t2 7^ 

iz^t^nx^v. —:f3 (2 0 0) miS\\f:-i7\^m^nx 

CO 0 5 6] :^m<DEEm±^S.yi;7.T^m<Df^ 
Si2l6)a*«9 8%-t?»* (ffl3*?SSfi9 8. 1%) fcW 

$-JP*0. SmmXitgl lmm<D'><l/>;/ htCjiPIb 

mi^L^t. ^(omm. Kp (/STjJo^-KmMttittie^ 

= 0 . 4 0 3. K t (.m^=E- 
^) =0. 4 4 4. dj, (1^^:-h-EE«d56S:) =5 
9. 1 p C/N<!:Vi'5ife^^»fe. 

COO 5 7] c>so. ^ai-rsiiii;*#-e«i*gL. 1$.^ 

*^'BS|tn;TMi2[oJWJEI|-fe5 5->^7.(:lt'^T, *fi^JlC 
ji^A^-Sffim-lr ^ 5 ^; i7 7. «K p X-m 4 #}, d 3, -T?*?! 6 fij 



CO 0 5 8] iitJitcjco. mmif-m^m^tLx^ts^ 

{10 0} ®*^i2|fi]bTVi^^SiS[S]-fe^5>yi^X 
J; D 7^ D . M{3iHl6]S*^*D >;/ h^'- V>if (L o t g e 
ring) j£T3 0%JB(.±-ea5-SEEm-t^5<y^;^««S 

CO 0 5 9] MtC, 2|s:^J(C75^d^-2)JE«-fevS>yi/;^ti^ 

^ l£«-fe 5 5 >y ^ 7; ««i ^-g-tr PZTi?i|^i;gS©« 
:&[pl©ffi«gi^{4 («S^r-}^EE«g^|gC, gj,. iKill 
X 1 0-3Vm/N) 

CO 0 6 0] <k-pT. 5^e»Jtr*^A'>^ffim-fe^5>;/i7 7.i 

[0 0 6 1] ^ir. ^flSJCDffim-fe^S-yi'XtJtlg^tSg 

3. NajCOj. Kg CO3 , T i O2 Sr. Bi :N 
a:K:Ti=l:0. 85:0. 15:2 iifX^itlZ 

h<t-^i^i=E)Uznvxo. 0 0 0 5^;ut;fe^ck3 

iz, mM-7>ij>^mB.mmp]±mtvxix\^tz, &,± 

CO 0 6 2 ] JtieS-&*&**^i^^-ti:fc^. 8 5 0*C, 

X (Bios (NaogjKois) 05X103) 
Sr^fiEUfc:. ^UT. J;l2^jSi|»*SrilS3mni©v;i. 

?^:$'>gE-:M-'J':'A;^U':>AfXVX (B i 

0.5 (N ao.85Ko. ,5) 0.5 T i 03 ) (ommm^m^ 

CO 0 6 3] ±f2t»*^ffi:^j2 0 OMP a-e-w&jinmb 
x^mi^iii^tz, mz, ±mfSimmz4 o o o k g/c 
m2 (D»yi<.m^m!tS:m^m^tz. ±tB*£j^«:* 
K3g#H^«t' 12 0 ox:x5mm^f£mi^i.rz. »e.n 

tm^lJ't.f^rjtz, ^:©»^gS|fi]<^)-t75yi7Xfc (11 

Si^c:. c:©^SlRjcD-t^5>yi7XOffi 
jt!f^S(i9 9. 0%-r^ofc. 
C0 0 64]*fc, dW-fe^S^yi'X^jP^-O. 5mm 

i^'^U-y }^®mmif#tt^jfl'JAgLfc<td^. Kp = 0. 2 
89, Kt=0. 3 9 8, d3|=37. IpC/NTfe 

ofc. JuniciO. |S|*afi£T?*oT'bBH|nibTi'i;^i'i-b 
7 5-:/i7Xic*3t,^T(i, «:*r|6], j£*«0;&i6]®JEiB!t#tt 
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[0 0 6 5] mmmmm 2 

*^Jlr*50iTtt, B io.5 (Nao.g5Ko 15) 0.5 T i 
O3 . BIJ-^, 0. 8 5 (B io 5 Nao.5 T i O3 ) + 
0 . 15 (B i 0. 5 Ko. 5 T i O3 ) ©ffiJER©JE«ir^ 

[0 0 6 6] ^-r. mmmmm 1 -c^fiScu^^^^' >Bgf 

xv;^ (B i 4 T i 3 0,2) (D^^isi^, ^i^ymi- h 

'JOA^U-^AfXTT. (Bio5 (NaoggKoij) 
o^jT i O3 ) (Dm^mim^^, B i 2 O3 , Na^ 
C O3 . K2 C O3 &UT i O2 <i:*^'. 614X130 
12 : B 1 0 s (N ag ggKg ,5) g 5 T i O3 : B i 2 
O3 : N a 2 C O3 : K2 C O3 : T 1 O2 = 1 : 3 : 
1:2. 5 5:0. 4 5 : 9 it/0^r;Htt;^-5<fc5tw 

[0 0 6 7] C©^:;Vjt«7C5!l©^rJUitlC^STSi:B 
1 : Na : K : T i = 1 : 0. 85:0. 15:2t?* 

!gbBio.5 (Nao.85Ko.15) 0.5 T 1 O3 t^c^mfiE 
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